This paper compares two ways of providing decision support for the allocation of a fixed financial budget among a set of competing highway investment proposals. The first, which is described only in outline, uses a broadly conventional, hierarchically structured linear additive multicriteria model. The technical focus of the paper, however, is on the second, an approach based in fuzzy multicriteria modelling. The thinking which led us to explore this approach is set out, together with the formal structure of the model. The results of a small case study are given and an assessment is made of how decision makers' understanding of the investment options available can be enhanced by using the two models in tandem.
SUMMARY
This paper compares two ways of providing decision support for the allocation of a fixed financial budget among a set of competing highway investment proposals. The first, which is described only in outline, uses a broadly conventional, hierarchically structured linear additive multicriteria model. The technical focus of the paper, however, is on the second, an approach based in fuzzy multicriteria modelling. The thinking which led us to explore this approach is set out, together with the formal structure of the model. The results of a small case study are given and an assessment is made of how decision makers' understanding of the investment options available can be enhanced by using the two models in tandem.
BACKGROUND
Transport planners working for individual city or regional authorities are annually faced with the problem of deciding, from a wide range of proposals, which subset of highway investments to undertake within their limited budget. Although the total expenditure each year by any one authority may be quite high, the individual projects are typically small ones. In Great Britain, where the applied work for this paper is based, project costs might range from s 50k to s lm. The projects themselves are diverse in character with a correspondingly diverse set of impacts. Many are designed to achieve improvements in safety, environment or access and have impacts which are not readily quantifiable. Particularly for smaller projects, the amount of effort that can be expended on the project evaluation process must be quite limited, if it is not to undermine the potential cost-effectiveness of the projects themselves. At the same time, there are widespread doubts that small-scale but good-value-for-money projects are being set aside in favour of more expensive, higher-profile but less effective ones. Hence a way of comparing the full range of potential schemes in a single assessment model is highly desirable.
To address this problem, a hierarchical linear additive value multicriteria model was developed, together with associated computer software, COMPASS Mackie et al. (1988 ), Pearman et al (1989 . In this paper, the original COMPASS model and the thinking behind if serves as the starting point for the development of a fuzzy multicriteria approach. This approach, we argue, offers insights into the relative performance of competing schemes over and above those provided by the linear additive model used in COMPASS. It caa usefully be employed to complement the scheme rankings emerging from the conventional model. In the first two sections of the paper, we provide some brief background on COMPASS, to put the development of the fuzzy multicriteria model in context. COMPASS uses a set of 32 lowest-level criteria to assess competing schemes. A substantial minority of the criteria are assessed on 0-10 subjective judgmental scales. The 32 criteria can be successively aggregated to 11 or 4 criteria (Figure 1 ). At this final most aggregate level, projects are assessed in terms of their contributions (measured on a judgmental
